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(57) Abstract: A thin film transistor (1) wherein a 
gate electrode (3) is formed on an insulative substrate 
(2), a gate insulating layer (4) is formed on the gate 
electrode (3), a semiconductor layer (5) is formed on 
the gate insulating layer (4), a source electrode (6) and 
a drain electrode (7) are formed on the semiconductor 
layer (5), and a protective layer (8) covering them 
are formed. The semiconductor layer (5) is isolated 
from the atmosphere. The semiconductor layer (5) 
(active layer) is formed of a ZnO polycrystalline 
semiconductor doped with, for example, a group 
V element. Since the surface state of the ZnO 
semiconductor is reduced thanks to the protective 
layer (8) and inward expansion of the depletion layer 
is prevented, the ZnO semiconductor is of an n-type 
showing its intrinsic resistance value and contains 
excessive free electrons. The added element acts 
as acceptor impurities in the . ZnO semiconductor, 
decreasing the excessive electrons. Thus the gate 
voltage to eliminate the excessive free electrons lowers, 
thereby making the threshold voltage around OVA 
semiconductor device using a zinc oxide for an active 
layer and having a protective layer for isolating the 
active layer from the atmosphere can be actually used. 
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[0064] TflMft»Jii3tt, ^E©|6»*ds*«a»$*i-cv^av\ 07 

*S|yfrfc|&*V»CAl O , AIM. MgO)^J&-f «MW4K«12±t*ffi 

2 3 

[0065] »|W4K«12^^tt^*^S»^^tt^ 

[0066] ^Ji^LW^fWf i6f*, ik, m»u iv**k v«*fcBvn*5c*^»iosn 

fcZnO^fcfiMg Zn ^^fiim T^V7t^«^H#^^^S^T* 
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[oo67] y—mmmi7te, ^mwmiet^-m^m^u mmmtvx(DSio 2 , ai 2 o 3 , ai 

N, MgO, Ta O » TiO , ZrO % stab-ZrO „ CeO , K O. Li O, Na O, Rb CX I 

2522 2 222 2 2 

n O „ La O N Sc O , Y O , KNbO , KTaO „ BaTiO „ CaSnO , CaZrO , Cd 

23232323 3 3 3 3 3 

SnO , SrHfO % SrSnO % SrTiO „ YScO , CaHfO , MgCeO , SrCeO , BaC 

3 3 3 33 3 3 3 

eO , SrZrO , BaZrO N LiGaO . LiGaO <D^ a B B 3£ (Li Na K ) (Ga Al ) 

3 3 3 2 2 l-(x-r-y) x y 1-z z 

2 

mmwiAi o N ainl mso-vm&u m2mmmi7b^mm^co^m^m^( 

2 3 

sio )xmi&irzzkiz£V), ¥mfcmi6t^-hmmi8t(DmximM®i(Dm\<^ 

2 

[oo68] fttiii9», mmztiit*mftmi6. v-hmmmn&xw-vnmiszmo 

^B^thX(DSiO s Al O , A1N, MgO, Ta O , TiO , ZrO , stab-Zr 

2 2 3 2 5 2 2 

O N CeO , K O, Li O. Na O. Rb O, In O „ La O , Sc O , Y O % KNbO „ K 

2 22 2 2 2 23232323 3 

TaO % BaTiO , CaSnO % CaZrO % CdSnO , SrHfO % SrSnO > SrTiO „ YSc 

33 33 3333 

O „ CaHfO » MgCeO „ SrCeO , BaCeO „ SrZrO , BaZrO „ LiGaO „ LiGa 

3 3 3 3 3 3 3 2 

O (D^aZk (Li Na K ) (Ga Al )0 ^fcttCftfeOS *>'Pt£<bh 2o^tp 

2 l-(x + y) x y 1-z z 2 

[0069] fcsv^, mmi9hTmmmmi3tmm. r^v^m<omm^xm^nx^ 

-ob & v \ ^ti^xv, rmmmm 1 3&mmxMf&-fz>m&tmm<D% \\&&hz> 0 
[0070] vmmi9<Dmmmz. rmmmmi3, y-^iiwjoiww^tsi 

¥*#Jil60±«aiW^Ofl!l4»ffiSrfl|o-Cl/^o {fcfl)f 19tt, ffrfE^li 
jgl9a*5«tU«^2iSgiJgl9b(02jBwaii^«t«5«^$tba„ ^OcW&flf it"Cte. SI 



WO 2004/114391 
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1 8 



[ooTi] «^»ni*« twbmis. v-.nmi*. KWvm* 1B 

8 (d) ©jtaiSEfcffl'' ^TfcKS-fa. 

C0074] *^ TttWi^^^^^t 

m«l 5dS^^ix6 (H8 (b) ) . 
[0075] »^,*»*B18»)«i-5fc»01-,Wlxtf,B*3t- 

Tv*»rftH««*«,*'*»'' v «»*^ * fc 

0(mJz„ 0)*JBW«,*^ ZnO*fcttM«**t*»Ori. T***r* 
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T, ^J^L(i\ Al O %s</UXU— if— ±t^&{CioT500nmm^iii-6o Al O 

2 3 2 3 

ls—*f—s<y-tf3. 0J/cm\ ^«9^LilljSWlOHzT-fcSo ^^-e«, Mfe 

2 3 

[0077] ^(D^, ^-hm^lS^LTAl^^/^-y^y^^^tCli^aOOnmM^ai-S 
16^o J:^-H«Sl 7±^-hmHl 8^f^i-S (H8 (c) ) 0 CCT\ 

^h^mitmi6M^m^x^<MT—^—^mxh^xh^\ 
[0078] $kmmi9%mm-fz>o &mmi9t^xi^ ®mts ^^—^-mm 

2 3 

%7$mj±<Dmmnm%x\ u~- ifw*?— #3. oj/cm\ mMLm^mnouz 

x&z> 0 ^<7>^ ^^■hvy^yy^^'o. m^u^w^—^m^^x^^vr^ 

^mx^m^(DM o %miz-tz>zkx\ mum i9t>m&£th, ^im h^^m 
2 3 

^J53c-r5(IH8(d)) 0 ^--Cii, ^flJf 190$J£f£LTAl O SiO , A 

2 3 2 

IN, MgO. Ta O ^tzfeAl O ^Mx.fi^h<Do^ptl<th2-o^^m^^ 

2 5 2 3 

[0079] ifSOi^t-LT^ibnfc^h^^^^llCOI -V El 4 tC^-f 

d g 

th 

th 

[0080] $b(-ftilOV^7C^(DP, As^fcfiSb^ov^, ^W^l-C3z&-<^J:5(-K— 

M°^^rfo^tK^, mm^^^mm^ ^ov#ia^$ij^T^5 0 

th 

[0081] ZnO^fcfiMg Zn O^^ffa^fil, T*/ls7T*VtWititzfe^£kyt1fe 

x 1— X 



4 ( 
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WO 2004/114391 

[0082] «». H6WftV^ H 6(c) K »1«lrCtt. T *^ B 

[0083] [iHii3i 

[00 84] H9 W«. *«»«« K «W^^21» W^TV**t, 
E 9 (b) ,409 (a) <OE-ES**m»B0&*L. 09 (c) .409 (a) «F-F*S*«»B 

[0085] H 9(a)*V^9(c> ( ^ t C, 

» tt 5«22i ( a^SHfcT**6m«23±.cy-^««24 t HV^«ffi25*.» 

^±tc***126, *i«>y-H6M27*»*«. 

B *^)S26^agfc*^v^m2 ro y-«28 ro ± ( ^-«ffi29 

Coosa *fc. ^/swnwwtWM. «w«4«r*r^w 
*> t L.<, 4 Kw^^mfli25i^*«tsi*aw*«««' J? - ( * 6<)K ' gl * stl5 ° 

[0087] TWMMMtt. A! O,. A1N. MgO. T.O, HO,. ZrO 

stab-ZrO . CeO KO, Li O, Na O. Rb O, tnO, UO, ScO, VO. 

2 > 2 2 2 ^ 
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KNbO , KTaO , BaTiO „ CaSnO % CaZrO , CdSnO » SrHfO „ SrSnO , Sr 

3 33 33 333 

TiO N YScO „ CaHfO „ MgCeO , SrCeO , BaCeO % SrZrO , BaZrO N LiG 

3 3 3 3 3 3 3 3 

aO % LiGaO (Li Na K ) (Ga Al ) O %tz.\t.^tlh<Doh^<bh 

2 2 l-(x + y) x y 1-z z 2 

[0088] fc-SV^, Ti&mmm23fe, T*))Jl4t(Dmitete91&&£tlX^Xi>&\\ Ti& 
[0089] ^<DT*tiJl&lidf 23te, ^ft:®26(DT^ffi^^^^>y— ^mm24tdXUV^4> 

mm25tRm*mf&ir%m^uK(Dm^bRM*Mf&\^x\,^ 0 *fc. tw.m 
j&»;i23«. mMmm23a&£vtm2i&mm23b(D2m<Dmm^£yffi&£frz> 

0 r(D<t9^«it-ett, mi^#«23a^|fe«S«22i:©^®#'l4^^^|fe^ 
^>(SiO )-e?MU ^2«S 23b^^2g^ii 26 #'14^^.0^^ (a 

2 

1 O , A1N. MgO)-C^i"5ci:^ < J:t) x |fe»tt«*R22±"eflMStt(7>*^Tfl!Jilfe 

2 3 ~ • ■ 

[0090] fcfc, f6«W43£4R22ds^7^ai4R, &m>bf$.Z>M&ia^ TMI23^M 

2 2 

[0091] ^#^S26«, IK, infle, IV#L V^^fcfiVII^TC^^^D^tLfcZnO^cfiM 

x 1— X 

m&&Tfvmjcm-i>w&u\ mz-i£* *mfcm26^ mm, mm, 

x 1— X 



I 
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WO 2004/114391 



[0092] 



Rb O. XnO, UO, SCO, VO, KNbO, KTaO, ^ ^ « 
k/, C d SnO, SrHf 0 3 , SrSnO,, SrTi O, VScO, CaHCO M 8 CeO S Ce 



l-(x+y) x y 



[0093] 



ZrQ CeO . K O, U O. Na O, Rb O, In O, UO, ScO, V O, KNbO, 
So , BaTIO,, Ca'snO, C^V OnSnO, «*>, «-», «», 
VScO CaHfO M g CeO , SrCeO, BaCeO, SrZrO , BaZrO, UGaO, L 
YScO,CaHfO, , , 4fcft ^^ V *4<a>2<* 

[oo95] ««^ 23 - T,T^2 



[0094] 
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■» 

[0096] *fc, m2<D^f-b^mm28^ Miz<D$immmmmmt5tix\;^xi>&\,\ m*. 
m28b(D2m<Dmmiz-£m!&£thz> 0 zcDx^mmx^ mi^mm28a^mw 

m26t(DRm<&V£<D&ilT?Mmyo(A\ O , AIN, MgO)tfMt, 2*611:® 28b 

2 3 

2 

-hm^29<t<DPpimfffi1£<^^^ 
[0097] M^h : 7>^^21^^^Xi-i, TmmWLm23 s y— ^®^24, Kl/-f>'m@25 N 

Wii(D?~hmmm27te£um2<D?~hmmm29^£mmmmj&£ti. 
^fofimmm&w-f&vxi, >* 0 

[0098] rrT\ ±AEOJ:5^«^$tL5»IBIh7^^^2loi45t* > feS:, Hill (a)ftv^L 

Hii(d)©M3tXSiaS:fflv^«TJ::K^i-*, 
[0099] , ^,«St5l2{CT±t&i^^S23i:LT, $J;ite\ Al O &100nmfl^j?£ 

2 3 

-Cv^^-if-itm^(-J: , 9±ia-t-6(lllll(a)) 0 S«iaSdS30 
0°C, J*I*#ffl*WS«ffi©I**#H*t-e, V— if-/N°y-^ 3 . Oj/cm\ »jgL 

JS&Sc^ioHz-e&So T±fii^ftJl23(D$t^LTAi o zm^ittK * 

2 3 

[0100] ^V^T. Tift^S23Ji{C^NV^y>'^^{Cj;(9A1^150nm^Jt^L, 7^- 

£I&*U y— ^Sffi24*5 «tOT W>«S25^fifei"5 (E 1 1 (b) ) „ 
[0101] *fcvvt\ ¥^®26^«-r5fci6^, fif»Jx.fi % I|^K-tV^tifc#|£| a 
4fc«©ZnO^^^I^— If— i6»fe^J;950nmS«aJl-t-5. ^<DkZ<Dmm0k 

"T?, u-if-^y-^l. lj/cm 2 , *«9igLfflft«[^10Hz-e*>5 o d^SsKiJ:^ 
% CZ-t?^, ZnOdK— y°i-5^^#J^L-CN$rfflV^S, ffef^ P. As, SbSrfflV^T 
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WO 2004/114391 ^ 

OCMg Zn OttlWC**^ *fc, ZnO«fcttMg*«fZnOr±, T*A^7* 
[0102] ' ^^l26<D«if, 51ttL-C*l©^Mfe»»27SrttJi-f So 

. ai o nmcomm^m^ wgma&swrc* ^m-m^m^mmn 

H ^V, U— 1f w<!7-#3. Oj/cm 2 . *05guja««k*sioHz-e*>s. ^tf«, 

t»rirt-*«ll(0). «l^-h«M27^*»ffJi26®««l»Iii 

[0104] g&vc, »2©y-H»W»88«Wi-6. »2©y-MftM28kU-Ctt, ft* 
. »93SU»ft»*SlOHz-e«>5. ^tftt. »2^-MfiJW28©»»iU"CAl O 
[0105] *-b«*29***«^ Al**^^^"9200nm 

[0106] ±e««^T»6nfc«ith^^ii©i r v ww^" 



3 
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th 

[0107] £b{C{tiitf>V$OTiSi<£>Ps As^7h«Sb(COV>-Cb, IIW^Iil^^fccfcp^K- 

tv^mc^j^, iwi^^L#vMitmj±v ^ov#ifit^j^^6 0 

th 

[0108] £fc, ZnO^fcteMg Zn 0(D#^ H B B ^fll, T^/^T^^^^fc(i^^ H B B ^ 

th 

[0109] ftfc, 09(a)jfcV^09(c)i^-f-«iST?t4, #«26^-f -<T, T*M6»Ji 

23, y-*«ffi24, KW>*fli25, *i^y--hl6»IK27*5j:trjB2©y-hl6» 

T«^n5^5tt*V\ fljjfctf, 09(a) ^-jfe«j»-C^-r«t5^, #i*#Jf 26£|g 
l<Dy-hi^^27i^^^Wi|ig^|^|Cft<#tJ ? T^«7)^^^^2(^y--h^ 

[0110] [III14] 

^^^^4(D^»^^oV^Tllll, 02, 03, El 5, 126, 07, 09, 010, 0 

*3V^T, ffl^^^^^Sl^VNL3{C33tt5^^^I^W^^^-rS«^ 
5*Hov^tli, lRllSJWF-^S:f+8EUX-t<7>lttMSr*l»-rs. 
[0111] 0l(a)ft^L0l(c)fC^-t- c t?^ mWkh7>V7,?\\ZL$>\,*X, ^#i50^ 
9^^Ml05*s^^TV>5 0 f£tt*£LT©¥-3Mtti 10511, ¥**f*:Ji5£ 
l^ttNd, IIS, IV^ V^*fcfiVII^(757C^^S»^^fcZnO*fc(iMg Zn 

x 1— X 

«©7E*dS»*UV\ Mx.it. ^g#/f 105fl, M^(N), y^(P), 51±^(As), T 
^^-V(Sb) £fc(irftbtf>2«^_h£zkif? (H) bfr&tt ZnO£fcflMg Zn O 

x 1— X 
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^mwmio5(Dmmiim^mwm5(Dm^(Dm^mmtm^o 03(b) \z^-t 

mm^m^t7^mnt<om^mnx\u-^-^-m. u/cm\i^iM 

[0113] ^-ete, mmmz&mtfx&m^iz.&. m^-mitz.mm, —mt^m. ~m 
4tmmtet*(Dg.m$:^t£tf*$:m\<^xh&i<\ ^tc:^z.xn, T^mutvxT^Mfs. 

{£ZnO&0!l£LTfflV^flS, Mg£*a tpZnO(Mg Zn 0)«rfflWCfc&l\ Z 

x 1— x 

nO£fcteMg£r£tfZnOte, T^I^t^I^IK. tt.te&fe&tttekT^/l' 

7T*WmtftntElstity:Mxh^\ 
[0114] ilEOi^^UTW^ttfc^^h^^^^lOl -V B «H4SrHl7^i- 0 Wl7frb 

d g 

lh 

[0115] znoicmmt^mt^v—^^txv^^mnj±vjmm^ti^ti-i. 

mi^mtt£^ovm^m(D^mnzno^MvxT^±^^mtvxm<(Dx\ 
mm&h*— y-r^tr^mtaB ten^&wp-rzo mjtmxh^m^ zno* 
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[0116] titz, 7km*V-7irZ>^t^£'9. gll8^i-J:5^;iEW-hm/±CTi-5TF 

th 

mjz&miiirzzbx. v^^mmmcommmt^mm-r^t, h o+n ^mm.x 

2 2 

2 

— if-/N°y — 1. lJ/cm 2 ^^#-C\ ZnP.ZnAs, Zn Sb /i^cDV^^tfZn 

2 3 2 3 2 3 

th 

mmx%z 0 z^mxzn n ^-^Mcffi^TK-tv^vck, i^it 

2 3 

1JEV ^±|EiPm^^J^It:-#6o 

th 

[0118] fc*s % m5co^i$:ji5, me^-r^h^^^no^^jiie, h!7cd^ 

*f{£Bl6, H19(^-r^h^v : ^^21C0^2gft:ji26, HI lOO^Wf 26};!, 
^ (N) N y^(P) , filt^ (As) . TV^^(Sb) ^fc{ir^ib^2@m^-ti7K* (H 
) t^r-a tfZnO^cfiMg Zn 0©#gf B «l, T^/l^r^fi^fcte^Mal^ 

x 1— x 

th 

[0119] CHM^5] 

%mi&mmbmm<Dmm$:ft-fz>mj&mmi<^^xte, mm^nmvx^cDm 
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t » 

[0120] mi2^ihfc5^ 7Y7^:/^hy^§y« 

[0121] ii7W31, y-^K^^32*5j:^-hK^^33{i, *4R36±^^$tt 
^So lfe*7W31li, y-*3MVSL-> % y-h^^GL-i, ^37-«t^L 
[0122] ^i7W31|I*3^Tii, #^y-^^GL, GL -t^^y-^^S 

j j+1 

l, sL +i -t^^ni-5^tii"T?Ba$tLT*5*), ^-rs2*^-y-h^yGL, gl^ 

it^i-S2*©y-^^^SL, SL^T^ffl$ttfc§|5^^^(EI^, PIX^T^i" 
) 37^^*1/0^0 ^<D£olZ s |fe*37-tt, l#^TW3lrtT^hyy^^IE 

[0123] &J|7V;*7W©4&3\ #ite#37tt, EH3(^i-J;5(c, x^y^^^^-efc 

L p 

P 

s S 

[0124] h7>i?**T<D?-m, y-h^yGL tC«gte*LTV ^ 0 ft£$*C *5 

j L 

~*^ysLfc^£*vcv^ 0 v^^mmztizm&mmc^mmn, mm 

*ffi37aSr?gfiKL-CV^ 0 ^S^ftC L Ofife^©matt, ^ir/V^A/Ta-flRl* 
££(Cs on Commontii£cr)^)^fc«^i-6<> s -h^^GL(Cs on Gate«3t 
[0125] ^mW-b^>GL, GL +i -f4, ?-hh^s<33^mm£tl. »C<Dt^ 
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i i+1 

GH GL SH SL 

[0126] y—^v^y<32^ Mffl®&34{c£K)^btltzmmtWAT%mffl\E}&34fr 

m^&m&titcy—^y^^s-L , sl ■■■^ti-t^xo^^x^^ 0 v—wy^ 

i i+1 

^33te. ftiJ^|HjK34d>bOlllS8lt-§-CKG-GPS*3J:^^— h/^^SPGtiS^ 
^T#fT©^37-^igg$n^-h7>rVGL, GL -••(^iS'A-Mf-^ 

[0127] «ag|Uj^35tt, IltJEV , V , V , V , mi&mZ.COMte£Z?mJ±.V & 

SH SL GH GL ' BB 

SH SL 

GH GL 

[0128] h^V^^TO. ?—W74'<ZZfrbV—Y74l/G\.*fr\^X^b*lW—Ym 

j 

fltft ^^37(^*^37a) (C*#iAtp 0 £fc, h^v^Tte, ffl&<OMW& 
*8l4^U4^*5H-5SM*h9V^^l, 11, 21021(a), 06(a), i9(a)#I)T* 
&>3 0 11, 21f*. fui£<7)£5^ L^vMfimffV ^H^±Pp^JH<^ 

th 

mw£i,%\<^mj£&o-3vwLmxhz><Dx\ K-tf^*te±!>**iafcb#v^ 

mj±&nfc-tZ>^t&X%Z> 0 UfctfSoT, r<7>?|Jg|h7^^1, 11, 21*^37 

[0129] £fc, y—^K7^<32*3 < tt^y— hK7-r^33^^-T5lH]S&^^<^5'^, h^v 5 
^T-«fiJc$tb5IUSl^*5V>T, #hy^^<tLTSu3zli^^flIh7^^1, 11, 

21 Hffl±PpW c e<fflv^<b^-e^ o 

[0130] ^tc^msTcDh^^^Ttmrn^^hy^^t^mchy^^i, n, 2 
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[0131] £X±(D£?\Z, fe%37R}(Dh^i?x*T&&XfmW}m&m<Dh7>'i?X?kVXm 

mby^^i, ii, 2i*m\<^xi>^^m&Mmcmffl£ftz><Dx\ wiftn&m 
[oi32] ^_b x ^mm<Djfm^xzfmti(Dm(Dmm(Dmm^i^x, m^^m^Ltz 

[0133] mmmmi^^4x^ mmhv^^i, n, 2u^^xm^vt^K 

[0134] mm^m5xn, m^^xtLXTt^y^hvpxmcDm&m^mwiz 

glco^-ob, l^i^JSIh^v^l, 11, 21^r^^^^^LTffl^T^ 
[0135] ^WdSiiffl pTIg^^^^fi^^m^-^W^iLTtt, ^mh^y 

ii, 2i^^-^is^aiUffi(D^^>^^-iLTffiv>fc, 7-r>§y^- 

(^jf-^)-eON-T5o E112^-r^ H B B ^^@(D|^37{Cljo^-5^ 
*- s 

*mf&-rz>z\t&x%z> 0 z\<Dm&xte, y-^K^-^32^\ ^^^^tis$tt^ 
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[oi36] f&L mm^mMi-^tz^cDM^mm^mc^^x^tzM.w^mMmm^tc 

[0137] ^m^mW-Bmn, #HM^bT|fc^&ZnO;£fcteMg Zn o&mt&fc 

x 1— X 

x 1— x 
x 1— x 
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* 

mm* 

[2] swbtc*^, it. at*, T^^>i^\±^h(D^2mmn±.xh^t 

[4] tufs^ttiitt, mm, -mit-mm, ~mitmmwM~mtm.m(Do%mm 
mn.^xm^ntc-k^mki-m^(Dmmm3m^mm.(D^m^mmo 
mum&m&s mm, -mt-mm, -mitmm^tzii-mitmm^^mm 

[7] Suf5lffi^Ji<D9^£K^lo^ N SiO , Al O N A1N. MgG\ Ta O , TiO , Zr 

2 2 3 2 5 2 

O stab-ZrO CeO K O, Li CX Na G\ Rb O, In O , La O % Sc O % Y O 

Z 2 22 2 2 2 23232 3 23 

, KNbO KTaO BaTiO CaSnO , CaZrO % CdSnO , SrHfO , SrSnO % 

3 3 3 3 3 3 3 3 

SrTiO YScO CaHfO , MgCeO , SrCeO , BaCeO % SrZrO , BaZrO , Li 

J 3 3 3 3 3 3 3 

GaO LiGaO (Li Na K ) (Ga Al )0 %tz.te^fth<Do1b>pt£<b 

z z 1 — (x + y) x y 1— z z 2 

h2^^mmm^m^nx^^k^w^k^m^<Dmmm6m^tm 
[8] ^fs^m^mm^M2^(Dmm^xmmmi±mk^m^m^-rmmm 



WO 2004/114391 



33 
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-fZ>tftfEMM&Mibh SiO , Al O , AIN, MgO, Ta O , TiO , ZrO N stab-ZrO 

223 2522 2 

„ CeO , K CX Li O, Na O, Rb O, In O , La O , Sc O „ Y O „ KNbO , KTa 

22 2 2 2 23232323 3 

O , BaTiO s CaSnO , CaZrO „ CdSnO , SrHfO , SrSnO , SrTiO , YScO 

33 33 33333 

„ CaHfO , MgCeO , SrCeO , BaCeO , SrZrO , BaZrO „ LiGaO , LiGaO 

3 33 33322 

£>$SH5fc (Li Na K ) (Ga Al ) O ^tcl$Ztl(b<D?1o'pfj;<bi>2-D$:^&m 
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